Background: Rubella, syphilis, toxoplasmosis, cytomegalovirus (CMV), hepatitis B (HBV) and C (HCV), HIV, and Group B Streptococcus (GBS) infections may have very severe outcomes during pregnancy, and for this reason, monitoring of infections in pregnant women is a requirement of prenatal assistance. Aims: To describe coverage and outcome of the screening for rubella, syphilis, toxoplasmosis, CMV, HBV, HCV, HIV, and Group B Streptococcus in pregnancy in the Autonomous Province of Trento, Northern Italy (538,600 inhabitants). Methods: We analysed the coverage and outcome of the above-mentioned screenings among women who delivered in the hospitals of the Province of Trento between 2007 and 2014 (N ¼ 38,712). Screenings were grouped according to characteristics such as recommendation by national and local guidelines, scheduling of the tests, operating methods, and charge. We also estimated odds ratios (ORs) for missing screening for selected infections through multiple logistic regression. Results: Estimated uptake of antenatal screening was 99.7% for rubella, 99.3% for syphilis, 99.7% for toxoplasmosis, 98.1% for HIV infection, 99.0% for HBV, 98.9% for HCV, 94.0% for GBS infection, and 75.4% for CMV infection. The overall prevalence of immunity was 94.1% for rubella, 24.2% for toxoplasmosis, and 64.2% for CMV. The rate of seroconversion in pregnant women was 0.02% for rubella, 0.29% for toxoplasmosis, and 0.75% for CMV. The overall prevalence of infection was 0.94% for HBV, 0.53% for HCV, 22.3% for GBS, 0.29% for syphilis, and 0.13% for HIV. We found a significant positive association for all screening tests, between lack of testing and late first medical examination in pregnancy (ORs ranging from 1.20 to 1.66 for the first medical visit in the second trimester and ORs ranging from 1.60 to 5.88 for the first medical visit in third trimester, compared to early medical visit in the first trimester). Compared to Italian citizenship, foreign citizenship of the mother was also positively associated with absence of screening (ORs ranging from 1.30 to 1.53). A significant inverse association was observed for calendar year of delivery (ORs ranging from 0.71 to 0.97, for 1 year increment). Less educated mothers and pluriparae were also at higher risks of not being tested. Analysis of the association with mother age showed different heterogeneous effects. Conclusions: Our study indicates that the attention to screening and detecting infected cases is growing over the time. In addition, care delivered during pregnancy has a leading role in determining coverage of the examinations. Immigrant, pluriparous and less educated women need particular attention.
Introduction
Rubella, syphilis, toxoplasmosis, cytomegalovirus (CMV), hepatitis B (HBV) and C (HCV), HIV, and Group B Streptococcus (GBS) infections may have very severe outcomes if contracted during pregnancy, and monitoring of infections in pregnant women is a fundamental requirement of prenatal assistance.
Prevention has the leading role in defeating prenatal infections, but early diagnosis is also crucial. Early detection of infected mothers allows timely intervention, first to reduce the risk of vertical transmission and second to treat for any damage that may result in the newborn.
We address here the coverage of selected investigations and their outcome in women who delivered in the Autonomous Province of Trento (with a population of 538,600 people in the North-East Italy) in the years [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . The Autonomous Province of Trento, through the Local Health Trust (Azienda Provinciale per i Servizi Sanitari -APSS, Servizio Epidemiologia clinica e valutativa), provided the update of its CedAP (Certificato di Assistenza al Parto, 1996) informative service, including additional information related to investigations for infections carried out by women during pregnancy, which are therefore systematically collected on all deliveries taking place in the Province.
Materials and methods

Study population
Out of a total of 39,787 deliveries registered in CedAP between 2007 and 2014, we excluded cases of birth in extraregional structures, home or rushing deliveries, and women who wanted to keep anonymity at birth (1039 women in total). In addition, 36 cases without registration of information on investigations were also excluded.
The final population is thus composed of 38,712 women who had given birth in all the provincial hospitals (N ¼ 7) in the years 2007-2014.
Investigations groups
The infections were studied by dividing them into four groups, distinct for diversity and testing timing.
1. Toxoplasmosis, rubella, syphilis, and HIV infections.
National and local guidelines for prenatal care recommend the screening for these infections at the beginning of pregnancy, at the first visit during pregnancy, possibly within the 12-gestational week. All these examinations are free of charge according to Italian law. 
Statistical analysis
We estimated the relative risks (RRs) of not getting tested for all the infections of each group, through the odds ratios (ORs) and related 95% confidence intervals (CIs). We fitted a multiple logistic regression model including terms for calendar year of delivery, time of the first visit in pregnancy, citizenship, age class, parity, and education level of the women. Table 1 ). Rubella, HIV infection, toxoplasmosis, Syphilis: the coverage rate for each one is over 97% each year, with an increase over the years. The percentage of women who got tested for all these infections was 97.2% over the 8 years of observation.
Results
As regards rubella, most of the women who had been tested were found immune (94.1%) and the proportion remained similar throughout the years. Approximately 5-6% of women were susceptible, with seven cases of seroconversion in pregnancy, respectively, in 2007 (one case), 2008 (three cases), 2013 (one case), and 2014 (two cases).
Women who were not immune to toxoplasmosis were 75.5% of the women tested (99.7%, 38,575 women) and 24.2% were immune. Over time, there was a decrease in the proportion of immune cases in favour of an increase in nonimmune ones. Women who had a seroconversion in pregnancy were 110, with a range of 10-18 cases per year.
Syphilis test was performed on 99.3% of women: positive cases were between 8 and 19 per year, for a total of 112 cases. HIV test was performed on 98.1% of women. Among these, cases of HIV positivity were 49 (range of 4-9 cases per year).
HBV and HCV: the coverage for HBV and HCV investigations increased from about 97% in 2007 to over 99% in 2014. During the 8 years, 98.7% of the women had been tested for both diseases during pregnancy. Most of the women were negative for HBV or vaccinated (98.8 and 0.3%, respectively). The total number of cases of HBV positivity was 362 with a slight increase over the years: from a minimum of 37 cases per year (2009) to a maximum of 54 cases per year (2014). Positivity cases for HCV were in total 203, with a range of 19-36 cases per year.
GBS screening shows a 94% adherence over the 8 years. The proportion of women positive to GBS was 22.3% (8117 women) of the screened ones with a range of 914 (2014) to 1106 (2012) annual cases.
In total, 75.4% of women got tested for CMV. However, the proportion of screening among women increased significantly over the years, from 59.6% in 2007 to 95.6% in 2014. Women with prepregnancy infection were 64.2% in the considered years while the CMV-negative case were 35.1%. Women who had reinfection/reactivation in pregnancy were 97, from a minimum of three cases per year (2008) to a maximum of 33 (2013) . New infections registered in pregnancy were 123, with a range of 5-24 cases per year. Table 2 shows the ORs, and corresponding 95%CIs, for not being tested in relation to groups of infections by demographic characteristics of the woman and some features related to the health care assistance.
Foreign women had a higher risk 
Discussion
This analysis shows a high rate of coverage for all tests in the Province of Trento, and the rate of coverage for nonrecommended/nonfree of charge tests is also increasing over time. For all types of tests, there is a strong influence of the care setting in determining the coverage of the investigations. In addition to the year of delivery, the time of the first medical visit in pregnancy is an important predictor of whether or not a woman will get the test. For each of the four groups of infections, which refer to tests to be made at different moment of pregnancy, women who undergo their first check in the second or third trimester are penalized, even for tests to be performed in the third trimester such as hepatitis or towards the end of pregnancy such as GBS. Further, low education and foreign citizenship were associated with an increased risk of not being screened for most of infections. Ethnic or economic disadvantage has been reported associated with lower screening rates also in other populations [1] . These results are in general agreement (or possibly showing higher rates of coverage) with data from other populations. The European Centre for Disease Prevention and Control delivered a survey on antenatal screening for HIV, HBV, syphilis and rubella. Twenty-six EU/EEA countries participated in the survey. Testing coverage was over 95% in 12 out of the 18 European countries for HIV, in eight out of the 13 countries for HBV, in 14 out of the 18 countries for syphilis and in four countries out of the five countries for rubella [2] . In an analysis of a large administrative database in USA including 98,709 Medicaid-insured pregnant women, 96.3% were screened for syphilis, 96.3% for HBV, 82.4% for HIV [3] .
Another interesting finding of this analysis is the opportunity of analyse the frequency of infections in pregnancy. Our findings are generally in agreement with available data from Italy or other populations.
Studies on Rubella infection in Italy reported rates of sero-prevalence among women of childbearing age and pregnant women in Italy about 90%, with higher values in the North than in the South [4] [5] [6] [7] [8] [9] . At the international level, 27 EU/EEA countries reported 38,847 cases of rubella, with 12.6% cases in females [2] . Most of them derived from a large rubella outbreak which occurred in Poland [10] . In Romania, 119 rubella cases in pregnant women were reported in 2013, after an outbreak in 2011-2012 [11] . The prevalence of syphilis infection was comparable to that reported in the Italian literature, which ranges from 0.22 to 0.49% in various Italian regions [12] [13] [14] [15] . The rate of registered syphilis among woman in EU/ EEA countries was 1.6 per 100,000 in 2013, with a minimum in Croatia/Slovenia (0.3) and a maximum in Lituania (7.7) [2] .
Toxoplasmosis & Syphilis & Rubella & HIV infection HBV & HCV infection GBS infection CMV infection
The frequency of toxoplasmosis infection in pregnancy was also comparable with the Italian literature, which reported ranges between 0.09 and 4.8% [13, 16, 17] . The reported rate of toxoplasmosis infection in pregnancy varied in different European countries from 0.17 to 0.24% with maternal-fetal transmission in 23-44% of cases not treated [17] [18] [19] [20] [21] .
Studies on HIV infection in pregnancy in Italy show slightly lower values than those found in this study, with a maximum of 0.09% [13, 22] . From 2000 to 2004, HIV infection in pregnant women was below 0.1% in 16 European countries. The highest values were reported for Estonia and Ireland (over 0.3%), and between 0.1 and 0.2% in Latvia, Romania, Spain, and the UK [2, 23] .
Results for HBV and HCV are also comparable with other Italian datasets reporting ranges, respectively, from 0.79 to 1.7% (HBV) and between 0.4 and 2.4% (HCV) [13, [24] [25] [26] [27] . The reported HBV prevalence among pregnant women ranges between 0.14% (Finland) and 1.15% (Greece) [28] . Limited data on HCV in pregnant women in Europe are available [29] . A study in the Netherlands reported a seroprevalence of 0.33% in 2003 [30] , while in a Russian study it was 3% [31] .
CMV infection estimate in Italy varies between 0.28 and 0.9% [13, 32] with a range comparable with our result. Reported rates of CMV primary infection in pregnancy in the word range from 0.5 to 4% [33, 34] , and the incidence of seroconversion among pregnant women ranges from 0.4 to 2% [32, [35] [36] [37] [38] depending on the prevalence of infection in the populations.
The frequency of GBS infections was also similar to those reported by literature, although higher with respect to Italian studies, ranging from 7.98 to 13.6% [13, 39] . Limited data are available on GBS infection in pregnancy in Europe: in most countries, the prevalence of infection range between 10 and 20%, and the incidence of neonatal disease ranges from 0.5 to 2.0 per 1000 live births [40, 41] .
In summary, this work has allowed to see how the welfare setting has a strong influence on the coverage of the surveys, sometimes showing more importance than the individual characteristics of women that showed somewhat stronger effects in relation to tests which are less promoted/recommended in the prenatal assistance. An additional interest in our study was to provide data on adherence to investigations in relation to demographic characteristics of women. There are, in fact, aspects that are beyond the connotations of the setting of assistance and the characteristics of the screenings and outline specific groups of women who need greater attention. Among them, non-Italian citizens, pluriparous and less educated mothers are at risk for not uptaking pregnancy screening. These findings may be useful to focus specific preventive campaigns.
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